Substrate recognition by UDP-galactose and CMP-sialic acid transporters. Different sets of transmembrane helices are utilized for the specific recognition of UDP-galactose and CMP-sialic acid.
Human UDP-galactose transporter (hUGT1) and CMP-sialic acid transporter (hCST) are related Golgi membrane proteins with 10 transmembrane helices. We have constructed chimeras between these proteins in order to identify submolecular regions responsible for the determination of substrate specificity. To assess the UGT and CST activities, chimeric cDNAs were transiently expressed in either UGT-deficient mutant Lec8 cells or CST-deficient mutant Lec2 cells, and the binding of plant lectins, GS-II or PNA, respectively, to these cells was examined. During the course of analysis of various chimeric transporters, we found that chimeras whose submolecular regions contained helices 1, 8, 9, and 10, and helices 2, 3, and 7 derived from hUGT1 and hCST sequences, respectively, exhibited both UGT and CST activities. The dual substrate specificity for UDP-galactose and CMP-sialic acid of one such representative chimera was directly confirmed by in vitro measurement of the nucleotide sugar transport activity using a heterologous expression system in the yeast Saccharomyces cerevisiae. These findings indicated that the regions which are critical for determining the substrate specificity of UGT and CST resided in different submolecular sites in the two transporters, and that these different determinants could be present within one protein without interfering with each other's function.